Deleterious mitochondrial DNA mutations accumulate in aging human tissues.
This paper reviews the current state of knowledge of the contribution of mitochondrial DNA (mtDNA) mutations to the phenotype of aging. Its major focus is on the discovery of deletions of mtDNA which previously were thought to occur only in individuals with neuromuscular disease. One particular deletion (mtDNA4977) accumulates with age primarily in non-dividing cells such as muscle and brain of normal individuals. The level of the deletion rises with age by more than 1000 fold in heart and brain and to a lesser extent in other tissues. In the brain, different regions have substantially different levels of the deletion. High levels of accumulation of the deletion in tissues are correlated with high oxygen consumption. We speculate that oxidative damage to mtDNA may be 'catastrophic'; mutations affecting mitochondrially encoded polypeptides involved in electron transport could increase free radical generation leading to more mtDNA damage.